Objectives: To measure changes in cardiovascular risk factors among patients with coronary heart disease (CHD) and/or type 2 diabetes enrolled in a centralised statewide coaching program delivered by telephone and mail-out in the public health sector in Queensland.
and around 80% of these were preventable. 2 People who attend cardiac rehabilitation programs have reduced mortality rates and improved health knowledge, health behaviours and quality of life compared with patients who do not attend rehabilitation.
3,4 Attendance rates are around 30% or less and have not improved in the past 20 years [5] [6] [7] despite major attempts by advisory bodies to increase uptake. 8, 9 As a result, alternative methods of delivering cardiac rehabilitation and secondary prevention have been sought. 10 These include home-based cardiac rehabilitation, case management and, more recently, telephone coaching programs that are flexible, multifaceted and integrated with the patient's primary health care provider. [11] [12] [13] Achieving optimal and sustainable delivery of these interventions to rural and remote communities presents a huge challenge.
Australia's rural population is onethird of the total population and has higher mortality rates, lower life expectancy and higher rehospitalisation rates than its metropolitan counterpart.
14 Attendance at cardiac rehabilitation is lower in rural and remote communities. 15 Aboriginal and Torres Strait Islander Australians face an even greater burden of disease because of their increased predisposition for acquiring diabetes (up to 10-fold higher prevalence) 16, 17 and associated cardiovascular risk factors throughout life and at an earlier age than the non-Indigenous population. 16, 18 Targeted outreach programs aimed at increasing equity of access to health services are likely to have the greatest potential to improve population health.
Queensland is Australia's most decentralised state, with more than half of its population living outside of the capital city. 19 Accordingly, Queensland Health is exploring evidence-based, simple and accessible, integrated and sustainable, costeffective health care innovations.
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In 2009, Queensland Health introduced The COACH (Coaching Patients On Achieving Cardiovascular Health) Program (TCP) to assist people diagnosed with chronic diseases and to reduce the risk of future complications. The program has been shown to be superior to usual medical care in reducing risk factor levels in two randomised controlled trials. 21, 22 This program is the first standardised coaching program targeting cardiovascular risk factors and delivered by telephone and mail-out to be made available statewide. Every eligible patient in Queensland can have access to the program irrespective of where they live, in accordance with the Queensland Government's strategy for chronic disease. 23 We report here on changes in the cardiovascular risk factor status of patients enrolled in TCP, including a comparison of changes in risk factors among Indigenous and non-Indigenous enrollees in Queensland.
Methods

Design and participants
We analysed cardiovascular risk factor data collected prospectively as part of TCP. The audit data included: blood test results for fasting lipids, fasting glucose in people without diabetes, and glycated haemoglobin (HbA 1c ) in people with diabetes; two physical measurements -blood pressure and body weight; and self-reported information about three lifestyle factors -smoking, physical activity and alcohol intake. Information about medications (dose, frequency and adherence) was obtained by the coaches.
Data were collected from two separate cohorts of patients who had a primary diagnosis on admission of either coronary heart disease (CHD) or type 2 diabetes and who were enrolled in the coaching program between 20 February 2009 and 20 June 2013. All enrolled patients provided consent for de-identified data to be used for evaluation and reporting purposes. The audit was approved by the Clinical Governance Committee of the Health Contact Centre, Queensland Health.
The COACH Program TCP is a standardised coaching program delivered by telephone and mail-out for people with or at high risk of chronic disease. Trained health professionals ("coaches") coach people to achieve national guidelinerecommended target levels for their particular risk factors and to take the medications as recommended by guidelines for the management of their particular medical condition or conditions. A more detailed description of TCP is given in Appendix 1.
Entry to TCP
Queensland Health's Health Contact
Centre is responsible for the operation of 13 HEALTH, a 24-hour, seven-daya-week statewide service providing access for all Queenslanders to health information, triage and referral. Using 13 HEALTH telephone infrastructure, the contact centre also implements 13 QUIT to support smoking cessation, the Child Health Line, and TCP to deliver chronic disease management. 24 Referral to the centre for participation in TCP is accepted from all sources: public hospitals, general practitioners, medical specialists, other health professionals, cardiac rehabilitation services, Quitline and self-referral. Referral can be online or by fax, email, phone or mail. Once patients are referred to the Health Contact Centre, administration assistants initiate contact with patients and book them in for their first coaching session. The patients do not meet the administration assistants or coaches face-to-face at any stage. Patients are coached in a manner identical to that in the clinical trials. 21, 22 TCP is directed to patients who could not or would not attend cardiac rehabilitation.
Training of the coaches
The Health Contact Centre employs registered nurses as coaches to deliver TCP. Coaches are trained face-to-face for 2 weeks in the principles and practice of TCP and then undergo a formal 12-week preceptorship program. A detailed description of the training of the coaches is in Appendix 1.
TCP software application
TCP is fully computerised and uses a customised web-based software application for program delivery and evaluation. The software records all relevant patient and risk factor details, generates structured patient letters and contains all key performance indicators including patient uptake, completion rates, achievement of risk factor targets and adherence to recommended medications at entry to and exit from the program.
Statistical analysis
Descriptive statistics comprised means and standard deviations for continuous variables, and numbers and percentages for categorical variables. The paired samples t test was used to assess the significance of differences in cardiovascular risk factors at entry and completion within each patient group (CHD and type 2 diabetes). The independent samples t test was used to compare mean change in risk factors from entry to completion of TCP between Indigenous and non-Indigenous patients. Bonferroni correction was used to adjust the P value for multiple comparisons. The Pearson χ 2 test was used to compare smoking status from entry to completion across patient cohorts. Data were analysed using SPSS version 20 (SPSS Inc).
Results
During the audit period, 3235 patients enrolled in TCP and 2669 patients (83%) completed the program, including 145 Indigenous patients. Five hundred and sixty-six patients (17%) did not complete the program (26 died during the audit period). Patients had a primary diagnosis of either CHD (1962 patients) or type 2 diabetes (707). Fifty-three per cent (1409) had a diagnosis of CVD before the referral event; 59% of patients with CHD (1158) had a prior history of CVD; and 36% of patients with type 2 diabetes (251) had CVD as a comorbidity. CVD includes CHD, heart failure, stroke and peripheral vascular disease. Eighty-four per cent of referrals to TCP were made by clinical staff at the time the patient was discharged from a public hospital. Most other referrals were from community health centres or Quitline.
Access and equity
The Accessibility Remoteness Index of Australia 25 was used to categorise remoteness (Box 1). The location of this cohort was typical of the location of the general population of Queensland.
Demographics
Baseline demographics and treatments for patients with CHD or diabetes as their primary diagnosis are listed in Appendix 2. Age within each diagnosis group ranged from 20 to 95 years and from 20 to 90 years, respectively. Both cohorts had the same age : sex ratio as that for the total population of patients with either CHD or diabetes, 27 and both had the same proportion of Indigenous 
Risk factor changes
Data for individual risk factors were compared at entry to and completion of TCP in patients for whom complete data were available (for smoking, alcohol intake, physical activity: 96%-99% of patients; for body weight: 83%; for lipid levels, blood pressure, HbA 1c levels in patients with diabetes: 48%-74%). For risk factors where less than 70% of patients had data at entry and completion, the patients with paired data were compared with the patients without paired data for age, sex and comorbidities and no significant differences were found between the groups. This supports the assumption that missing data occurred at random with no patient selection bias in the pairing of measurements.
Patients with CHD
Box 2 lists the mean differences between entry and completion for cardiovascular risk factors in patients with CHD. All changes in risk factors remained statistically significant after multiple comparison correction. The direction of mean change in risk factor results showed improvement across all risk factors. The most clinically significant changes were a decrease in mean low-density lipoprotein (LDL) cholesterol level from 2.4 mmol/L to 1.8 mmol/L, a decrease in mean HbA 1c level from 7.8% to 7.4%, a decrease in mean alcohol intake from 1.4 to 1.1 standard drinks per day, and an increase in mean physical activity from 142 minutes to 229 minutes per week (P < 0.001 for all comparisons).
Patients with type 2 diabetes
Similarly, Box 3 lists the results for changes in risk factors in patients with type 2 diabetes, also showing statistically significant improvements in all risk factors after adjustment for multiple comparisons. Again, the most clinically significant changes were a decrease in mean LDL cholesterol (from 2.5 mmol/L to 2.0 mmol/L), a decrease in mean HbA 1c (from 8.2% to 7.5%), a decrease in mean alcohol intake (from 1.3 to 0.9 standard drinks per day), and an increase in physical activity (from 127 to 182 minutes per week) (P < 0.001 for all comparisons).
Smokers
There were significant decreases in the numbers of current smokers from entry to completion of TCP among patients with CHD (from 296 to 222 [χ 2 (1,n = 296) = 755; P < 0.001]) and among patients with diabetes (from 139 to 105 [ χ
2
(1,n = 139) = 467; P < 0.001].
Indigenous patients
At entry to TCP, Indigenous patients were younger, consumed more alcohol and were more likely to smoke than non-Indigenous patients; and Indigenous patients with CHD had a lower frequency of percutaneous coronary intervention than non-Indigenous patients (Appendix 3).
There were no significant differences between these two populations for changes in any of the risk factors from entry to completion of TCP.
Medication changes
Patients' use of statins, β-blockers, antiplatelet agents and angiotensinconverting enzyme inhibitors or angiotensin receptor antagonists is detailed in Appendix 4. For each agent, there was a highly significant improvement in use between entry and completion of TCP for Indigenous and non-Indigenous patients. The most notable improvement was the increase in statin use among patients with diabetes, from 66% to 78% overall and from 83% to 92% among Indigenous people (P < 0.001 for both comparisons).
Comparison of results for Indigenous and non-Indigenous patients showed no significant differences for changes in medication use.
Discussion
People with CHD and/or type 2 diabetes have a markedly higher risk of future cardiac events than the general population and therefore constitute the most appropriate target group for risk-mitigation strategies. Participation in TCP resulted in improvements across all cardiovascular risk factors from entry to completion for patients with CHD and/or type 2 diabetes. Improvements in lipid levels, glucose levels, smoking habit and alcohol consumption combined with increases in physical activity were the most notable findings. Similar results were reported in two previous trials of TCP that assessed cardiovascular risk factor status in patients with CHD. 21, 22 A real-world experience of TCP in 5544 patients with CHD achieved comparable improvement in risk factors. 28 
Study strengths and limitations
The audit we report involved a statewide population of patients enrolled into TCP over 4 years. Its strengths include the statewide cohort, comparison of Indigenous and nonIndigenous people, measurement of multiple risk factors and data on medication use.
We note limitations with regard to missing patient data for variables that relied on patients' usual doctors measuring the requisite information at entry to and exit from the program. More data were missing at entry because patients may not have visited their doctor to have their risk factors measured before the first coaching session. Results were also missing at exit if requests for repeat pathology tests (such as lipid, glucose and HbA 1c levels) were made within a 6-month period, contrary to Medicare guidelines. Again, patients may not have attended their doctor to have their risk factors measured. Among participants for whom paired data were available, all risk factors improved significantly from entry to completion of TCP. Post-hoc analysis confirmed that the missing data were randomly distributed in both pre-and post-TCP datasets. Thus, no patient characteristics were identified that would have introduced selection bias. A final limitation was the reliance on unverified patient self-report for lifestyle measures of smoking, alcohol intake and physical activity.
Potential of The COACH Program
Overall, our results provide further evidence to support this intervention as an effective strategy for reducing cardiovascular risk and for secondary prevention. As our cohort comprised patients with CHD and/or type 2 diabetes, the results suggest the potential for TCP to be adapted for other chronic diseases.
Exclusive use of telephone and mailouts is unique to the chronic disease management model adopted by Queensland Health. These methods eliminate barriers often seen with cardiac rehabilitation programs, 5, 6, 10 including geographic isolation, travel costs and the inconvenience of appointments. More sessions could be given by telephone coaching than could have been given face-to-face.
This study is the first to compare effects of a cardiovascular risk factor reduction program between Indigenous and non-Indigenous populations. Even though there were significant differences in baseline demographics and risk factors, 21, 22 have been applied to routine practice and made available to a widely dispersed population, including residents of remote areas and Indigenous peoples. Given the burden of CHD and diabetes, it offers a sustainable means for optimising health outcomes across diverse populations. 
